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(54) Rubber product control method using identification marking 



(57) By linking together a first set of identification 
information and a second set of identification informa- 
tion, and by creating a database linking together manu- 
facturing information, sales information, and distribution 
information with the first identification information as a 
keyword, the burden on the user of controlling manufac- 
turing can be lightened by, for example, the manufactur- 



ing information side informing the sales information side 
that the product renewal date is approaching. Further, a 
response can rapidly be made to demands from the 
user, and steps rapidly taken (i.e. transmitted to the 
manufacturing process and put into practice) to meet 
those demands. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates to a method for con- 
trolling rubber products using identification marking, in 
order to control rubber products molded using a variety 
of materials, including a plurality of rubber materials 10 
such as tires, tubes, belts, hoses, anti-vibration rubber, 
rubber crawlers, and the like. 

Description of the Related Art 

15 

It is well known that in the manufacturing process 
for forming rubber products, in particular tires, there are 
a plurality of processes such as the molding process, 
the vulcanization process, the visual inspection proc- 
ess, the size selection process, the balance inspection 20 
process, and the like, and that there are many types of 
rubber materials and other materials used. If the effects 
of a defective material extend to the later processes, 
then other non-defective materials are wasted, and later 
processes become extremely complicated, even rf the 25 
defective material is discovered in the final inspection. 

Therefore, it is optimal to discover defective prod- 
ucts in the early stages by providing an inspection proc- 
ess at the completion of each process. If necessary, it is 
possible to know the record of the content of the inspec- 30 
tion and the results for each process by keeping a so- 
called chart for each tire for a certain period. 

On the other hand, it is proposed to control the 
process by applying labels with bar-codes thereon to 
tires before vulcanization, and integrating the labels into 35 
the tires by vulcanization, and by reading this bar-code 
during the selection of tire size in the inspection process 
after vulcanization. (For example, refer to Japanese Pat- 
ent Application Laid-Open (JP-A) No. 61-27711. Japa- 
nese Utility Model Application Laid-Open (JP-U) No. 5- 40 
90539). 

Product control using identification marking by bar- 
code and the like, as described above, can easily be 
employed throughout the whole manufacturing process. 

On the other hand, after manufactured tires are 45 
shipped, they are normally controlled in lots, however, in 
the case of airplane tires (hereinafter called AP tires), 
they are controlled individually and are returned to the 
manufacturer when their period of use has expired. The 
returned tires are recapped by having their treads so 
replaced and. in some cases, are shipped again as 
recapped tires. Because of this, in the case of AP tires, 
it is necessary to keep a record of the early stages of a 
manufactured tire. 

However, there is no control system, which directly ss 
links the record of a tire in the manufacturing stage with 
the record of the tire after shipping, thus there is the 
problem that it is difficult, for example, to respond to 



information or demands from customers adequately 
and rapidly. 

SUMMARY OF THE INVENTION 

In consideration of the above facts, it is an object of 
the present invention to provide a rubber products con- 
trol method whereby defective materials can be pre- 
vented from proceeding to the latter processes of a 
manufacturing process, and where information or 
demands from customers can be fed back adequately 
and rapidly to the manufacturing process, by imple- 
menting a control system directly linking the history of a 
product in the manufacturing stage and the history of 
the product after shipping, through identification mark- 
ing. 

In the first aspect of the present invention, rubber 
products are controlled using identification marking by: 
manufacturing rubber products using a variety of mate- 
rials including a plurality of rubber materials, shipping 
said rubber products with a first identification marking 
given thereto, and controlling manufacturing informa- 
tion, sales information, and distribution information at 
the point of manufacture based on said first identifica- 
tion marking. 

According to the first aspect, manufacturing infor- 
mation, sales information, and distribution information, 
which hitherto were controlled separately at the manu- 
facturing stage and the post shipping stage, can be inte- 
grated and controlled based on identification markings 
given to the rubber products. For example, if it were nec- 
essary to obtain the manufacturing information of a rub- 
ber product from the distribution information, this could 
be investigated rapidly based on the first identification 
marking. 

Thus, by having a control system which directly 
links the record in the manufacturing stage (manufactur- 
ing information) and the record after shipping (shipping 
information, distribution information), it is possible, for 
example, to enable the information or demands from 
customers to influence the manufacturing process, and 
a rapid, adequate response to be made. 

Namely, the first aspect implements a control sys- 
tem which directly links the record of a product in the 
manufacturing stage and the record thereof after ship- 
ping, and allows demand and the like from customers to 
be fed back adequately and rapidly to the manufacturing 
process. 

In the second aspect, rubber products are control- 
led using identification marking, according to the first 
aspect, by a method wherein the first identification 
marking is given during the molding process, and the 
rubber products are controlled by using thQ first identifi- 
cation marking, and by using the inspection results 
recorded from a manufacturing process prior to a partic- 
ular manufacturing process from molding to shipping 
inspection, and including vulcanization and size selec- 
tion. 
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According to the second aspect by using the first 
identification making to control the manufacturing proc- 
esses, it is possible to establish a control system which 
directly links the record of the manufacturing stages 
during and after the molding process (manufacturing 
information) and the record after shipping (shipping 
information and distribution information). 

In the third aspect, rubber products are controlled 
using identification marking, according to the second 
aspect, by a method wherein a second identification 
marking is given to each of the rubber materials consti- 
tuting the rubber product during a manufacturing proc- 
ess prior to molding, and the products are controlled by 
relating the first identification marking to the second 
identification marking. 

According to the third aspect, it is possible to have 
a control system which directly links the history of the 
materials used at a stage before the molding process, 
and the history at a manufacturing stage after the mold- 
ing process. 

Namely, according to the second and third aspects, 
it is possible to prevent defective materials from affect- 
ing later processes. 

In the fourth aspect, rubber products are controlled 
using identification marking, according to one of the first 
to third aspects by: forming renewable rubber products 
by replacing a portion of the rubber material of returned 
rubber products, the record of said rubber products is 
understood from the first identification marking given to 
the returned rubber products at the time of renewing 
said rubber products, and indicating a renewal process 
program with optimal conditions to the manufacturing 
process based on the understood record, the renewed 
rubber product is shipped with a third identification 
marking given, and the manufacturing information, 
sales information, and distribution information are con- 
trolled at the point of manufacture according to the first 
and third identification markings. 

According to the fourth aspect, in cases where a 
shipped rubber product is returned and a portion of the 
rubber material replaced, as in the first aspect by 
directly linking the record during the manufacturing 
stages (manufacturing information) and the record after 
shipping (shipping information, distribution information), 
the record of the rubber product based on the first iden- 
tification marking given to the returned rubber product 
can be understood during the renewal of the rubber 
product, and a renewal process program with optimal 
conditions can be indicated to the manufacturing proc- 
ess. 

Namely, in the fourth aspect, it is possible to indi- 
cate a renewal process program with optimal conditions 
to the manufacturing process by understanding the 
record of a rubber product, during the renewal of the 
rubber product, according to a first identification mark- 
ing given to the returned rubber product. Further, by 
relating the first identification marking to the third identi- 
fication marking given to the renewed product a control 



system can be established linking the manufacturing 
stage record (manufacturing information) and the 
record after shipping (shipping information, distribution 
information) of the previous product with the manufac- 
5 turing and shipping records of the renewed product 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a process diagram showing the process of 
to manufacturing AP tires in accordance with the present 
embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

15 

Tires as rubber products can be classified into pas- 
senger car tires, truck and bus tires (called TB tires), 
and airplane tires (called AP tires). 

AP tires will be used as an example. Under the sys- 

20 tern established for AP tires, when a tire has reached 
the end of its life span under normal conditions, the tire 
is returned to the manufacturer, its tread is replaced and 
the tire is shipped again as a recapped tire. Further, in 
the case of passenger car and TB tires, recapped tires 

25 exist, but they are plainly stated to be recapped tires 
and treated as having absolutely no relation with the 
original products. 

As shown in Rg.1 , the processes for manufacturing 
tires are provided in the following order. After the prepa- 

30 ration process, in which the plurality of materials from 
which tires are formed are prepared, comes the molding 
process P1, the raw tire inspection process P2, the vul- 
canization process P3, the visual inspection process 
P4. the size selection process P5, the balance inspec- 
ts tion process P6, and the shipping inspection process 
P7. Between each process a judgment on accepting or 
rejecting the product is made before the product is sent 
to the next process. 

The following is an example of this judgment of 

40 acceptance or rejection. In the inspection after the 
molding process P1, a label 22, having been given the 
first bar code (identification marking) 20, is applied to 
the tire TR, and the fact that the tire has passed the 
molding process inspection is recorded on the bar code. 

45 The tire then proceeds to the next process, being the 
raw tire inspection process P2. 

In the raw tire inspection process P2, firstly the 
record of the previous process, (namely the molding 
process in this case), is understood by reading the first 

so bar code. The results of the inspection process of the 
tire in the raw state are then recorded and the tire is sent 
to the next process (vulcanization process P3). 

In this manner, by recording the information from 
the current process, and forwarding it to the next proc- 

55 ess. while understanding the information as far as the 
previous process, in the shipping process, which is the 
final process, the information from all processes can be 
understood, and shipped in a controlled state using the 
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first bar code 20. 

The outline of the operations using a bar code in 
each process will now be explained. 

As shown in Fig. 1 . the terminal units for each proc- 
ess 10A to G are connected with the host computer 12. 5 
and they can exchange information with the host com- 
puter 12 at any time. A bar code reader 14 is connected 
with the terminal units 10A to G. 

(Operations in the molding process P1) 10 

The bar code reader 14 of the terminal 10A reads 
the bar code 24 provided on the process table 16. By 
this, the members to be used for the size of tire TR to be 
created are entered in the terminal 10A. is 

Next the second bar code 26 (the second identifi- 
cation marking) affixed to the supply vehicle of each of 
the members prepared in the previous process is read, 
and the members stored in memory after being com- 
pared with the list of members to be used obtained from 20 
the process chart 16. After that, the members to be 
used are assembled and the tire TR is molded. The 
operations of the molding process P1 are completed 
when the bar code label 22. with the first bar code 20 
having already been related to the bar code 24 from the 25 
process table 16 recorded thereon, is affixed to the tire 
TR. At this stage, by relating the second bar code 26 to 
the first bar code 20. the record before the molding 
process can be linked with the record after the molding 
process. w 30 

(Operations in the raw tire inspection process P2) 

In this process, after the first bar code 20 affixed to 
the tire TR is read, measurements are taken and a mold 35 
releasing liquid is applied at a rate of once every few 
tires. The measurements are then recorded in the termi- 
nal 10B. This recording can either be keyed-in (input by 
an operator by hand), or else input automatically. 

At this stage, rf there is no variation between the 40 
measurement results and the prescribed figures (the 
predetermined range), then the product is adjudged to 
have passed. If there is a variation, then it is anticipated 
that there was a variation in the members and the prod- 
uct is adjudged to be defective. Both outcomes are 45 
recorded. Products which are judged to be defective are 
returned to a previous process, repaired, and then 
inspected again. However, at this time it can be under- 
stood that the tire had previously had a defect by read- 
ing the first bar code 20. so 

(Operations in the vulcanization process P3) 

In the vulcanization process P3. a vulcanization 
process table 28 is provided. The second bar code 24 55 
(identical to the process chart of the mokfing process) 
provided in the vulcanization process table 28 is read, 
and the first bar code 20 provided on tire TR is also 



read, and the two are compared. If the two correspond 
as a result of the comparison, the tires are put into a Win 
and the vulcanization process is carried out. By this vul- 
canization, the first bar code affixed to the tire TR is inte- 
grated with the tire TR and control becomes possible 
even after shipping. 

(Operations in the visual inspection process P4) 

Firstly, the first bar code 20 from the bar code label 
22 integrated with the tire TR is read, and a visual 
inspection is carried out based on the visual inspection 
table 30. The selection of whether or not the product 
has passed or requires repairs is recorded in the termi- 
nal 1 0D based on the visual inspection chart 30. A judg- 
ment is also made as to whether or not it is the tires first 
firing. If the tire is judged to have been fired once, the 
settings of the kiln can be reliably determined. Further, 
by recording factors and sectors other than whether or 
not the inspection has been passed, the data can be 
analyzed and information on how to improve the proc- 
ess fed back to the manufacturing process. 

(Operations in the size selection process P5. the bal- 
ance inspection process P6. and the shipping inspec- 
tion process P7) 

In the size selection process P5. the balance 
inspection process P6, and the shipping inspection 
process P7, the first bar code 20 provided on each tire 
TR is read, and size selection, balance inspection of the 
tires TR, and a shipping inspection are carried out. 
Products which are judged to have failed the inspection 
are returned to a specific process after the reason for 
the failure has been recorded. 

In this manner, by undertaking each process while 
ensuring the second bar code 26 prepared for each 
material and the first bar code 20 affixed to the tire TR 
correspond with the second bar code 24 provided on 
the process tables 16 and 28 during the manufacturing 
stages, a database can be created using the first bar 
code 20 affixed to the tire TR as the keyword, while link- 
ing together the information from the molding process 
P1 through to the shipping process P7. 

Moreover, the first bar code given to a tire TR is uti- 
lized after shipping, and can be utilized as the common 
keyword in the sales information database and the dis- 
tribution information database. Therefore, manufactur- 
ing information, sales information, and distribution 
information can be linked and controlled as a single 
package. 

Further, all information is recorded as a database in 
the host computer 12. so the so called charts can be 
abolished and the number of documents decreased. 

Furthermore, as is the case with AP tires, when the 
tires are returned to the manufacturer for recapping 
after their predetermined period of use has expired, the 
record from the initial manufacturing stages can be rap- 
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kfly retrieved by simply reading the first bar code given 
to the tire, and the manufacturing process operators can 
be made aware of any relevant information (for exam- 
ple, that the tire had been judged defective during the 
manufacturing stage, and the like). 5 

In the process for manufacturing recapped tires, 
there are inspection processes, a buffing process, a 
molding process, a vulcanization process (adherence 
process), and a shipping process. These processes are 
somewhat different from the processes for manufacture 10 
ing a new tire. However, in the molding process of a tire 
that has been returned, after the tire is fitted with a new 
tread (the first bar code 20 is disposed of together with 
the old tread), a new third bar code may be given, and 
the information from each manufacturing process may 15 
be recorded in the same way as in the manufacture of a 
new tire. In this case, it is. of course, preferable to keep 
the record of the first bar code 20. Further, rf other man- 
ufacturers products are returned as recapped tires, then 
a new first bar code 20 may be given. 20 

In this way, during the manufacturing process, by 
linking the first bar code 20 and the second bar code 26 
to bar code 24, and by creating a database linking the 
manufacturing information, the sales information, and 
the distribution information, with the first bar code 20 as 25 
the keyword, for example, the manufacturing informa- 
tion side (the manufacturer) can inform the sales infor- 
mation side (the seller and later dealers) that the 
recapping date is approaching, and the burden on the 
user of controlling the products can be decreased. 30 

Further, information or demands from users can be 
responded to and dealt with quickly (i.e. measures 
transmitted to the manufacturing process and put into 
practice). 

Additionally, by recording the names of the opera- 35 
tors and the times of the operations in the manufactur- 
ing process on the database, labor can be managed 
using the same means. 

Moreover, using the first bar code 20 as a keyword, 
it is possible to make a print out in tabular form selecting 40 
only the necessary parameters. The bar code is used as 
the keyword, however, a transponder or the like, capa- 
ble of identifying rubber products is included. 

Claims 45 

1. A method for controlling rubber products using 
identification marking comprising the steps of: man- 
ufacturing rubber products using a variety of mate- 
rials including a plurality of rubber materials, so 
shipping said rubber products with a first identifica- 
tion marking given thereto, and controlling manu- 
facturing information, sales information, and 
distribution information at the point of manufacture 
based on said first identification marking. 55 

2. A method for controlling rubber products using 
identification marking as claimed in claim 1, 



wherein said products are controlled using a data- 
base linking together and storing the manufacturing 
information, sales information, and distribution 
information based on said first identification mark- 
ing. 

3. A method for controlling rubber products using 
identification marking as claimed in claim 1, 
wherein the first identification marking is given dur- 
ing the molding process, and said rubber products 
are controlled by using the first identification mark- 
ing, and by using the inspection results recorded 
from a manufacturing process prior to a particular 
manufacturing process for each manufacturing 
process from molding to shipping inspection, and 
including vulcanization and size selection. 

4. A method for controlling rubber products using 
identification marking as claimed in claim 2, 
wherein the first identification marking is given dur- 
ing the molding process, and said rubber products 
are controlled by using the first identification mark- 
ing, and by using the inspection results recorded 
from a manufacturing process prior to a particular 
manufacturing process for each manufacturing 
process from molding to shipping inspection, and 
including vulcanization and size selection. 

5. A method for controlling rubber products using 
identification marking as claimed in daim 3, 
wherein a second identification marking is given to 
each of the rubber materials constituting the rubber 
product during a manufacturing process prior to 
molding, and the products are controlled by relating 
the first identification marking to the second identifi- 
cation marking. 

6. A method for controlling rubber products using 
identification marking as claimed in claim 4, 
wherein a second identification marking is given to 
each of the rubber materials constituting the rubber 
product during a manufacturing process prior to 
molding, and the products are controlled by relating 
the first identification marking to the second identifi- 
cation marking. 

7. A method for controlling rubber products using 
identification marking as claimed in claim 1. com- 
prising the steps of: forming renewable rubber 
products by replacing a portion of the rubber mate- 
rial of returned rubber products; understanding the 
record of said rubber products from the first identifi- 
cation marking given to the returned rubber prod- 
ucts at the time of renewing said rubber products, 
and indicating a renewal process program with opti- 
mal conditions to the manufacturing process based 
on the understood record: shipping the renewed 
rubber product with a third identification marking 
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given; and controlling the manufacturing informa- 
tion, sales information, and distribution information 
at the point of manufacture according to said first 
and third identification markings. 

5 

8. A method for controlling rubber products using 
identification marking as claimed in claim 3. com- 
prising the steps of: forming renewable rubber 
products by replacing a portion of the rubber mate- 
rial of returned rubber products; understanding the 10 
record of said rubber products from the first identifi- 
cation marking given to the returned rubber prod- 
ucts at the time of renewing said rubber products, 
and indicating a renewal process program with opti- 
mal conditions to the manufacturing process based is 
on the understood record; shipping the renewed 
rubber product with a third identification marking 
given; and controlling the manufacturing informa- 
tion, sales information, and distribution information 

at the point of manufacture according to said first 20 
and third identification marking. 

9. A method for controlling rubber products using 
identification marking as claimed in claim 5, com- 
prising the steps of: forming renewable rubber 25 
products by replacing a portion of the rubber mate- 
rial of returned rubber products; understanding the 
record of said rubber products from the first identifi- 
cation marking given to the returned rubber prod- 
ucts at the time of renewing said rubber products, 30 
and indicating a renewal process program with opti- 
mal conditions to the manufacturing process based 

on the understood record; shipping the renewed 
rubber product with a third identification marking 
given; and controlling the manufacturing informa- 35 
tion, sales information, and distribution information 
at the point of manufacture according to said first 
and third identification marking. 

10. A method for controlling rubber products using 40 
identification marking as claimed in claim 1, 
wherein if said rubber product is a returned rubber 
product which can be renewed by replacing a por- 
tion of the rubber material, then a judgment is 
made, based on said first identification marking as 45 
well as manufacturing information, as to whether or 
not a shipped rubber product is nearing its renewal 
time, and if it is judged that the shipped rubber 
product is nearing its renewal time then sales staff 
are informed that the shipped rubber product is so 
nearing its renewal time. 

11. A method for controlling rubber products using 
identification marking as claimed in claim 3, 
wherein if said rubber product is a returned rubber 55 
product which can be renewed by replacing a por- 
tion of the rubber material, then a judgment is 
made, based on said first identification marking as 
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well as manufacturing information, as to whether or 
not a shipped rubber product is nearing Ms renewal 
time, and if it is judged that the shipped rubber 
product is nearing its renewal time then sales staff 
are informed that the shipped rubber product is 
nearing its renewal time. 

12. A method for controlling rubber products using 
identification marking as claimed in claim 5, 
wherein if said rubber product is a returned rubber 
product which can be renewed by replacing a por- 
tion of the rubber material, then a judgment is 
made, based on said first identification marking as 
well as manufacturing irrformation. as to whether or 
not a shipped rubber product is nearing its renewal 
time, and if it is judged that the shipped rubber 
product is nearing its renewal time then sales staff 
are informed that the shipped rubber product is 
nearing its renewal time. 

13. A method for controlling rubber products using 
identification marking as claimed in claim 7, 
wherein a judgment is made, based on said first 
identification marking and manufacturing informa- 
tion, as to whether or not a shipped rubber product 
is nearing its renewal time, and if it is judged that 
the shipped rubber product is nearing its renewal 
time then sales staff are informed that the shipped 
rubber product is nearing its renewal time. 

14. A method for controlling rubber products using 
identification marking as claimed in claim 1. 
wherein necessary information is output after being 
selected on the basis of said first identification 
marking, and at least one of the manufacturing 
information, the sales information, and the distribu- 
tion information. 

15. A method for controlling rubber products using 
identification marking as claimed in claim 3. 
wherein necessary information is output after being 
selected on the basis of said first identification 
marking, and the record of said inspection results. 

16. A method for controlling rubber products using 
identification marking as claimed in claim 5. 
wherein necessary information is output after being 
selected on the basis of at least one of said first 
identification marking and said second identifica- 
tion marking, and at least one of the manufacturing 
information, the sales information, the distribution 
information, and the rubber material. 

17. A method for controlling rubber products using 
identification marking as claimed in claim 7, 
wherein necessary information is output after being 
selected on the basis of at least one of said first 
identification marking and said third identification 
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marking, and at least one of the manufacturing 
information, the sales information, and the distribu- 
tion information. 

18. A method for controlling rubber products using s 
identification marking as claimed in claim 1, 
wherein the first identification marking is given to a 
rubber product by giving to said rubber product a 
label with said first identification marking given 
thereto- w 

19. A method for controlling rubber products using 
identification marking as claimed in claim 1, 
wherein said rubber products are vehicle tires. 

15 

20. A method for controlling rubber products using 
identification marking as claimed in claim 7, 
wherein said rubber products are aircraft tires. 
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